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Abstract - Photovoltaics is considered as one
of the most promising new energy technology,
because its energy source is omni present,
pollution-free and inexhaustive. It is agreed
that these solar cells must be thin film type
because thin film process is cost-efficive in the
fact that it uses much less raw materials and
can be continuous. The defect chalcopyrite
material CulnsSes has been identified as playing
an essential role in efficient photovoltaic action
in CulnSez-based devicesm It has been reported
to be of n-type conductivity, forming a p-n
junction with its p-type counterpart CulnSeZ.
Because the most efficient cells consist of the
Cu{In,Ga)Sez quarternary, knowledge of some
physical properties of the Ga-containing defect
chalcopyrite Cu(ln,Ga)sSes may help us better
understand the junction phenomena in such
devices.
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CulnSex(CIS)A #HEE HIFAAe EARNA &
A9 YA ZE F FFAS M F2(~10° em™)
ARy RENL gov do g dFHez o
AL Ao RHo|A gv BAZ A Uk me}
A CdS 539 o|ZAY wFAA Fxo BEFET A
22 da d3de Axm g FgAo s A4
o229 ALSE 98 CISA 99E FF5E ARE A
£33 Zn0O/CdS/CulnSez/Mo/glass 7+3x2] AZ2& 4
9y gUAxr FeHoer A7 MEHI Ad(1).
CISAl utel BlgHAE p-typed CIS® n-typed
cdsz2 #AHY, olE <1FHF(hetrojunction) HF
AR g3 k. Three-stage processoir] 2WAI7HA]
A" Cu-rich CIS #%e 3@AA In I Sed
ZzE3do=z A3} EH In-rich?! CIGS d¥& A4
AAA A}, olw] 3vANA #FAH In-selenide B
2 n-typeol AZAEAEL HolA Hu, FTZAHOZ
p-CIS/n-0VC/n-CdSe & FA4stA Bt #H
o] In-selenide ®rgo] A CIS #H%2 Cu:ln:Se
o] zAm7} 1:3:5, 2:4:7, 1:5:89 2A4¥I= 1:1:2
o] chalcopyrite7%% ©& defect chalcopyrite T+
28 74AA HeH, ©°lE  ordered vacancy
compound{OVC)2t A#}H(2). Curt vacancyd 7%
2 acceptor® 8381 Sed A% donorZ &3t
1 %o @} CulnsSesel AEAo] WalA "o} H
FHA  AFAl p-CIS® n-CdS9 olEdY
(hetrojunction)el °hja, CIS®} CdS Ale]e
sandwich Y ej o e 2% % (buried

homojunction) € BAToZA p-n HYe AWAE
S A28 T F o nEE HFHAY A=V 7HeE
t}. o9} o] utule] EAMo] AHAHQ JIgL nAE
Aoz 3ndH3 i3], P £ =EMe 324
CIS et Gaol #7ME Cu(ln,Ga)Sez 98 gjoka
Ao Azsgony, AMEA (In,Ga)-selenided] F&L
Arg zAst cIgswe ¥de 4 & Aojstac
OVC2e 2o @& CIGS utate] Cu-poor 4
g ZA7E CIGS HEAX B4 vAle G o
sl AF3IH T},

2. Mgy

wat A zAl AREE fA2E FE(Cu), AE(n),
ZE(Ga), AHAE(Se)o2 99.999%9 ==& ZLe
CeracAl A|FS 2 3mm shot FeElejct. Z+ A& F
we  FAF LAY 2xsZd Ad™
outgasinge] A& PBN crucible®} ©EF
(Tantalum) 94e=2 FAE effusion cellel A&
Az, 4 20 ZAME 49 effusion celld] 2=
Has FaA Aolsidct. wHtAxes 39A 33
(three-stage process)2.2 AzHY o, 1dAE 7|
BLEE 350CAA 244A7 ¥ In, Ga € Sed ¥
#Fsta, 7IRLEE 550C7AA AeAd. 1 F 2¢
AdAE Cust Ses FF3 ZFAH A
Cu(InGa)Sez W22 A3}, olx]29t 3dA M=
71BEE 550 TR HFAHHAM 194 ¢ vt@d7tA =2 In,
Ga ¥ Seg AFFANReH, T2 2 -108e2 9
BA71E A Cu(ln,Ga)Sez B2Hg Az

3.8 9 o3

a3 1& 39Ae] Z3A0o) g CIGS dhte] X-A
A A 248 2dFn Yot 2 mind 2¥9
olxHge] gle YWz Qd CIGS 9o} XRD peakES
BoZEm o, asiyvd, FaAe] Frtge o
OVC B4 =A< (110), (202), (114) Ho] T&AH
Remv(4), 329 A== AF o F/Edd. 2 F
ZAZke] ZF7te CIGS wE ®WH9) Cu-poord e &7t
E Cu-Se oA 5l A on, S0 OVC 4&
HAete Aoz AlRdd. 23 2& 394 F3HAI17
WE CIGS ®tete) FREA=F VeEhR. FdA3Te]
Z7Vg4E ity FaMATe] XA 19 tailing
o] A=t CIGS ¥ete In FaFo] S/MESFE
FAUNEESE Z/A A, FFoo] duFEo o oFH
Aoz gadd. F4ade] edgedlAd tailinge] 4
BgEE ol 3GA FHAN & OVCEH sEgE
ZAHE 71X & CIGS uvahale FEINxo 3 4
o) g Aoz AlrdTHE).
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aF 3 5EAIZ & CIGS dHdAA g 54
g BAFm ok, AT 482 A ¢ aFAFY
ZE HUXE Roly], MALE 680 AUXNE B
Aok, FEA|Zre] 28 AS MNAY, dgAFEs
L A& A2 F HPFES FHF HAar oA
3t ot

I 4 394 FFHA0) & CIGS BlFAA
9] spectral response® RBodF 3 it FFA|7te] 2
£ s CIGS Bl¥AA 9] spectral responser
700~1000 nm 99 22 @< Jeldeoy, =
A Zre] 482} 682 A $9] spectral responses &
48 #E BAg. B3R cut-off HF FEFSF
Z9 FIAR Zo) 98 AFHY, FIFAREZL gt
ZAo) 712718 Zte BS AR H2: Ga Tl

e AFEct. wetd FERAZEe] 48T 6EA AS
9] cut-off WAL 2RHET} I3t FuFEoz o|Fs)
Hon, ot HA: Ga TFY Fio 9§ FIAPE
o} ztad o8 Aoz Alrdct FEA|Zro] 84 o]
29, CIGS ggEHe ¥ Ga TFo= A3 800~
1000 nmZA4 9 HFFYNN BFeFEAHLS Zasd)
Kb 39AlY ZUAZE z2-sld CIGS EWe
Ga/(In+Ga)Hl & AHAEE FFog 2HY AL, 53
A HIAAE A2 + ey ol A 2HE
Aol /A AFAE 4E £ Ut EF uivhy 24
EXAN HAY Ga 242 FAAAM ] BRFeHEH
o & 9¥LS FE AL FAT + YU}
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o] 8% ol2W 1 Q - cm olAez FEretdt. Y
HAe] HEAY Frte 2459 davt £ €9z
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B Age 3¢ Z 2 A ol u} &
n-CdS/p-Culln,Ga)Se; ¥rete] AREY F4do] 24
€ Fn vk 3948 FEAgR o Fve g
Cu-poorZ8l 57 712 2447} Cu-richolA
In-richZ ¥32 FFAzrst F7iegdc. 34 &
ZAZkol e AF Cu-poor 38 HaF p-typeol
HaHA e, S8t 689 A% n-typed FAH
g P4 ARE A% of#F dae CdS/CIGS
uietbo] AR50l 71 FEdy] g Fojct wA 39
Al A Aolg £F AUSAH 4R e
weA] Hede nESS Ze 9u gIAxE Az
st slol WS 8% ¥4 gddc
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